We aimed to evaluate the efficacy of treadmill training on walking speed and endurance and quality of life in ambulatory adults with spastic cerebral palsy (CP) versus traditional physiotherapy.
Introduction
Cerebral palsy (CP) is the result of damage to the brain from birth to two years old. However, the clinical signs include spasticity, pain and stiffness, declined mobility and function and gait impairments are deteriorated by aging (1) . Overall, 44% of the adults with CP experience deterioration of walking skills before age 35 (2) .
The causes of impaired mobility and function in CP patients consists of abnormal walking patterns, spasticity, stiffness, muscle weakness, reduced walking speed and endurance and immobility (3) (4) (5) . In adults with CP, limited activities and levels of participation including the social interaction, employment, marriage, education and hobbies in society would reduce their quality of life (6, 7) . Services provided for adults with physical disabilities are often inadequate, even in developed countries (8) . At least, the obvious low preference given to the adults with CP is partially, because the physiotherapists recognized that their attempts are better applied to the young child (9) Treadmill training is one of the functional physical therapy practices based on the task-oriented approaches (10) , to improve the gait impairments and also the participation of the patients with neurological disabilities (11) (12) (13) . Many types of research have demonstrated the effectiveness of the treadmill training with or without partial body weight support in children with CP to improve the gross motor function, and to enhance the lower extremity muscle strength, walking speed and endurance, as well as the Spatio-temporal parameters of the gait, and balance and quality of the life (14) (15) (16) . wk with a frequency of three times per week for both groups. The spasticity, self-selected walking speed, and gross motor function were measured before and after the training. The treadmill training without body weight support may have positive effects on improving the gross motor function and walking speed of the adolescents with spastic CP, without negative effects on spasticity.
Evidence for the effect of physiotherapy on adolescents and adults with CP is sparse, and therefore there is a need for well-designed physiotherapeutic trials for these people (19) . There is no study yet on the effectiveness of treadmill 
Materials & Methods

Participants
The participants were recruited from the Ra'ad Rehabilitation Goodwill Complex, an educational and rehabilitation charity center in the northwest of Tehran, Iran in 2014. The participants were included whose spastic CP was approved by a neurologist, aged between 18-45 yr and had ability to walk with or without auxiliary facilities according to the level I to III of the Gross Motor Function Classification System (GMFCS). This refers to mild to moderate severity of CP so that they would walk with or without the assistive devices (20) . They had ability to follow commands and they got a minimum score of 18 from the Mini-Mental State Examination (MMSE) (21) . If the people had surgery on the lower limbs or had taken any oral or injectable anti-spasm medicine during the last 6 months, or 
Procedure
The demographic data and personal information were collected from the patients' records archived in the physiotherapy clinic of the institution.
Before group random allocation, two people from 37 participants were excluded because of traveling, so the number of volunteers diminished to 35.
The participants were stratified according to the severity of the disorder (level I-II or level III of GMFCS), kinds of CP (hemiplegia, diplegia or quadriplegia) and sexuality (male or female) and then randomly allocated into two groups. This process was led by physiotherapists that worked in the institution and were blinded to the intervention.
To assign the participants to the experimental or control groups, sealed envelopes were used. The order of the assessments was random and implemented between 10:00 and 12:00 in the morning. 
Results
Of 35 participants screened and assessed at baseline, 5 patients before the second assessment withdrew from the study because of traveling.
The progression of participation through study process is summarized in Figure 1 . There were no significant differences between the two groups for demographic characteristics (age, weight and height) or outcome measures at baseline (P<0.05) ( Table 2 ). Between groups difference in any of the outcome measures was not significant (Table 3 ). 
Discussion
This study showed that treadmill training improves walking speed and endurance of adults with spastic CP. Group was not a significant factor for all outcomes, while time effect was significant for speed after 8 wk, and for endurance after 4 weeks.
Although there was no priority of treadmill training to regular physiotherapy for improving walking performances, only the treadmill group displayed a clinically meaningful improvement in walking speed of greater than 0.1 m/s (26) . Increasing of walking speed in adults not only improves community ambulation and social interaction but also decreases fear of falling (27, 28) . This result could perhaps be attributed to improvement of motor control as a result of reducing reaction time, reduction of the double support phase time of the gait and increasing the power of the lower body muscles and the performance of cardio-respiratory system (14, 29) . Furthermore, self-reports of the participants on effectiveness of treadmill training indicated that their motivation to continue treatment and gait independence increased and morning stiffness and the fear of falling reduced.
Our findings of no effect of group allocation on any outcome measures are similar to another study (15) The mean percent of change of walking speed of experimental group in our trial was 22.5% after intervention ( Figure 2 ). This finding was smaller than the magnitude of change of 68% obtained in a study (16) , which included school-aged children with moderate to severe functional disability.
Children with relatively severe walking disabilities can make appreciable changes in performance after participation in a Partial Body Weight Supported
Treadmill Training program. This is a logical consequence because the participants in this study were younger than our study.
Another finding of our study was improvement of gait endurance after one month of training for treadmill group and after two months for the control group. Perhaps treadmill training can increase gait endurance earlier.
In the study of treadmill training without partial body weight support versus overground walking, the treadmill group obtained more increase in gait endurance (17) . Probably getting more change in gait endurance of the experimental group versus the control group than present study, in addition to the age differences of both trial, is probably due We recommend future studies on CP that is better done on a particular group in term of severity of illness and other types of CP-like athetoid or ataxic rather than spastic CP. We recommend more studies to be carried out on rehabilitation interventions on adults with CP.
In Conclusion, treadmill training without body weight support would improve walking speed and endurance in adults with spastic CP. Although it would be no more effective than traditional to the training velocity that in their research was based on the cardiopulmonary effort test and gait training was performed at the aerobic threshold.
The result of a research (30) was partially contrary to the findings of our study. In this randomized controlled trial, treadmill training with partial body weight support was not only more efficient for improving walking speed and walking endurance than overground walking, but also the control group got more increase in the gait endurance than the experimental group. The differences of the severity of disability of the participants in the two studies, using the partial body weight support for experimental group and walking on the ground for control group, less speed and distance of treadmill 
